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(54) Title: RESPIRATOR NOSE CLIP 
(57) Abstract 

A nose clip (12) useful for fitting a respirator (10) over a person's 
nose. The nose clip (12) includes a non-linear strip (18) that has first 
and second wings (20 and 22) and a midsection (24). There are first, 
second, and third inflections (26, 2S and 30) disposed, respectively, 
between the first wing (20) and the midsection (24), centrally in the 
midsection (24), and between the midsection (24) and the second wing 
(22). 
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Respirator Nose Clip 

The present invention pertains to a nose clip that is sized and shaped for 
providing a respirator with a snug fit over a person's nose and in the region 
where the nose meets the cheek. The invention also pertains to a new 
respirator and a method of fitting a respirator to a person's face. 

Respirators (also referred to as "filtering face masks") are worn over 
the breathing passages of a person for two common purposes: (1) to prevent 
impurities or contaminants from entering the wearer's breathing track; and (2) 
to protect others from being exposed to pathogens and other contaminants 
exhaled by the wearer. In the first situation, the respirator is worn in an 
environment where the air contains particles harmful to the wearer, for 
example, in an auto body shop. In the second situation, the respirator is worn 
in an environment where there is a high risk of infection, for example, in an 
operating room. 

To accomplish either of the above-stated purposes, the respirator must 
be able to maintain a snug fit to the wearer's face. Known respirators can, for 
the most part, match the contour of a person's face over the cheeks and chin. 
In the nose region, however, there is a radical change in contour, which makes 
it difficult to achieve a snug fit over that portion of the wearer's face. The 
failure to obtain a snug fit allows air to enter or exit the interior of the 
respirator without passing through the filter media. When inhaled and exhaled 
air is not filtered, contaminants may enter the wearer's breathing track or others 
may be exposed to contaminants exhaled by the wearer. In addition, the 
wearer's eyeglasses can become fogged by exhaled air that escapes from the 
interior of the respirator over the nose region, making visibility more 
troublesome to the wearer. 

Nose clips are commonly used on respirators to achieve a snug fit over 
the nose of the wearer. Conventional nose clips are in the form of malleable, 
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dead soft, linear, strips of aluminum see, for example, U.S. Patents 
5,307,796, 4,600,002, 3,603,315; see also U.K. Patent Application 
GB 2,103,491 A. Conventional nose clips have provided a snug fit over the 
nose of the wearer, but the fit frequently has been obtained at the expense of 
5 restricting flow through the wearer's nasal passages. In addition, conventional 
nose clips are known to exert a clamping pressure on the wearer's nose and/or 
cheekbone which also causes discomfort. 

Other nose clips have been disclosed in the art see, for example, U.S. 
Patents 2,153,437 and 2,572,254. These nose clips have the drawback of not 

10 extending over the bridge of the nose (they pass in front of the entrance to the 
nasal passages) and therefore are not very good candidates for commercial use 
on a conventional M cup-shaped M or "flat-folded" respirator. 

The present invention provides a new nose clip that allows a respirator 
to form a snug fit over the nose of a wearer, in the region where the nose meets 

15 the cheek, and on the cheek beneath the eye. The snug fit can be achieved 
without substantially restricting flow through the nasal passages of the wearer. 
The nose clip helps prevent inhaled and exhaled air from passing from the 
interior of the respirator to the exterior or vice versa without passing through 
the filter media. This improves the protection afforded by the respirator to the 

20 wearer and others who may be exposed to contaminants exhaled by the wearer. 
The nose clip also helps prevent a wearer's eyeglasses from becoming fogged 
by exhaled air that escapes from the interior of the mask over the nose and 
beneath the eyes. 

In brief summary, the nose clip of the invention includes: 

25 (a) a non-linear strip that has first and second wings and a midsection 

disposed between the first and second wings, the midsection has first and 
second frame members joined together and offset from each other at an angle a 
of 45 to 179 degrees; and 

(b) first, second, and third inflections disposed on the non-linear strip 

30 between the first wing and the midsection, centrally in the midsection, and 
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between the midsection and the second wing, respectively. The nose clip is 
sized and shaped for securement to a respirator to assist in fitting the respirator 
over a person's nose. 

The present invention also provides a new respirator that comprises: 

(a) a respirator body adapted to fit at least over the nose and mouth of 
a person; and 

(b) a nose clip attached to the respirator body to assist in fitting the 
respirator over the person's nose, the nose clip comprising a non-linear strip 
that has first and second wings and a midsection comprising first and second 
frame members joined together and attached to the first and second wings, 
respectively, the midsection being configured to extend over the bridge of a 
person's nose when the respirator is being worn, the nose clip also having first, 
second, and third inflections disposed between the first wing and the 
midsection, centrally in the midsection, and between the midsection and the 
second wing, respectively. 

In a further aspect, the invention provides a method of fitting a 
respirator to a person's face, which method comprises: 
(a) providing a respirator that comprises: 

0) a respirator body adapted to fit at least over the nose and 
mouth of a person; and 

00 a nose clip attached to the respirator body to assist in fitting 
the respirator over the person's nose, the nose clip comprising a non- 
linear strip that has first and second wings and a midsection comprising 
first and second frame members joined together and attached to the first 
and second wings, respectively, the midsection being configured to 
extend over the bridge of a person's nose when the respirator is being 
worn, the nose clip also having first, second, and third inflections 
disposed between the first wing and the midsection, centrally in the 
midsection, and between the midsection and the second wing, 
respectively; 
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(b) placing the respirator over the person's nose and mouth; and 

(c) deforming the nose clip so that a snug fit is provided over the 
person's nose, in the region where the cheek meets the nose, and on the cheek 
beneath each eye. 

5 The nose clip of the invention has a unique shape that differs from 

known respirator nose clips. Nose clips that are commonplace in the respirator 
art are linear in shape when viewed from the front — see, for example, U.S. 
Patent 5,307,796. Other known nose clips have a chevron shape - see, for 
example, GB 2,103,491 A. In contrast, the nose clip of the invention has three 

10 inflections disposed on a non-linear strip. From a first end of the non-linear 
strip to the first inflection there is a first wing. From the first inflection to the 
third inflection there is a midsection. From the third inflection to the second 
end of the non-linear strip there is a second wing. In a preferred embodiment, 
the midsection comprises two frame members that are offset from each other at 

IS an angle a of 45 to 179 degrees. The first and second frame members are 
attached to the first and second wings, respectively. The first and second 
wings and the first and third inflections on the nose clip enable a snug fit to be 
obtained in the region where the nose meets the cheek. The midsection enables 
a snug fit to be obtained over the bridge of the wearer's nose. The wings also 

20 assist in sealing along the cheek beneath each eye. The fit provided by the nose 
clip makes it more likely that contaminants will pass through the filter media of 
the respirator, thereby enhancing safety for the wearer and others and 
preventing fogging of a wearer's eyeglasses. 

These and other advantages of the invention are more fully shown and 

25 described in the drawings and detailed description of this invention, where like 
reference numerals are used to represent similar parts. It is to be understood, 
however, that the drawings and description are for the purposes of illustration 
only and should not be read in a manner that would unduly limit the scope of 
this invention. 
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FIG. 1 illustrates an isometric front view of a respirator 10 in 
accordance with the present invention disposed over the nose and mouth of a 
wearer. 

FIG. 2 illustrates a side view of a respirator 10 in accordance with the 
present invention disposed over the nose and mouth of a wearer. 

FIG. 3 illustrates a front view of a nose clip 12 in accordance with the 
present invention. 

FIGs. 3a-3c illustrate alternative embodiments of nose clips 12\ 12 M , 
and 12 m in accordance with the present invention. 

In the practice of the present invention, a respirator 10 is provided as 
shown in FIGs. 1 and 2 that has nose clip 12 secured to a respirator body 14 to 
allow respirator body 14 to fit snugly over the wearer's nose, in the area where 
the nose meets the cheek, and on the upper portion of the cheek beneath each 
eye. As the terms are used herein, "respirator" is used in a generic sense to 
mean a filtering device that fits over the nose and mouth of a person, and "fit 
snugly" or "snug fit" means that an essentially air-tight fit is provided between 
the respirator and the face of the wearer. Straps 16 are attached to respirator 
body 14 and are sized to pass behind the wearer's head to assist in providing a 
snug fit to the wearer's face. 

Referring particularly to FIG. 3, nose clip 12 is shown to comprise a 
non-linear strip 18 that has first and second wings 20 and 22 and a midsection 
24 disposed between the first and second wings 20 and 22. The midsection 24 
is configured so that it extends over the bridge of a person's nose when the 
respirator is worn by a person (FIG. 1 and FIG. 2). The midsection 24 includes 
first and second frame members 23 and 25 that extend from the first and 
second wings 20 and 22, respectively. The frame members 23 and 25 are 
joined together centrally in the midsection 24. The term "joined together" 
means the frame members are connected to each other, not necessarily directly 
connected. 
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The non-linear strip also has a first inflection 26, a second inflection 28, 
and a third inflection 30. As the term is used herein, "inflection" means that a 
tangent to the slope of the curve as defined by the path of the nonlinear strip, 
changes from positive slope to a negative slope or vice versa. The term 
5 "curve" is used herein in its mathematical sense to include a straight line. To 
further illustrate what is meant by an inflection, consider the non-linear strip 18 
projected on the XY plane with the first inflection 26 and the third inflection 30 
both located on the X axis. A line tangent to the first wing 20 increases in 
slope (positive slope) from end 32 until it reaches inflection 26, and thereafter 

10 the tangent line begins to decrease in slope (negative slope) until the second 
inflection 28 is reached. Proceeding further from second inflection 28, a line 
tangent to the curved midsection 24 has a positive slope until inflection 30 is 
reached, and thereafter is negative in slope until the second end 34 is reached. 
The length of wings 20 and 22, as defined by the distance between the 

15 end 32 or 34 and the inflection 26 or 30, is noted by the capital letter B and B\ 
respectively, and generally is about 10 to 40 millimeters (mm) in length, 
preferably about 15 to 30 mm in length, and more preferably about 20 to 25 
mm in length. The distance A between the first inflection 26 and the third 
inflection 30 generally is about 35 to 55 mm in length, and preferably is about 

20 40 to 50 mm in length. Midsection 24 has first and second frame members 23 
and 25 offset from each other by angle a, an included angle of about 45 to 179 
degrees, preferably of about 75 to 150, more preferably of about 90 to 125 
degrees, and most preferably of about 100 to 115 degrees. The first and 
second wings 20 and 22 are offset from the X axis at an angle y and y, 

25 respectively, of about 20 to 40 degrees, preferably at about 30 to 35 degrees, 
when the first and third inflections 26 and 30 are disposed thereon as shown in 
FIG. 3. Further reference to angles "y" and Y" means those angles as 
described in the previous sentence. The non-linear strip preferably has a width 
w of about 2 to 10 mm, preferably 3 to 6 mm. The width w may or may not be 
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constant but preferably fails within the aforementioned ranges. The thickness 
of the non-linear strip (in the direction of the z axis (not shown)) preferably is 
about 0.7 to 1. 1 mm for a respirator of moderate thickness but may be as low 
as 0.4 mm for very thin masks or up to approximately 1.5 mm for thicker 
masks. The thickness also may vary along the nonlinear strip, but nonetheless 
preferably falls within the aforementioned ranges. Although the non-linear strip 
18 has been described as having a generally rectangular cross-section, it is 
possible for the non-linear strip to have a cross-section that is round, triangular, 
elliptical, et cetera. Nose clips comprising non-linear strips that have such 
cross-sections are considered to be within the scope of this invention. 

The nose clip preferably is formed from a malleable metal such as 
aluminum. An alloy of aluminum preferably is used, for example, aluminum 
alloy 3003 (Aluminum Association Designation). The nose clip also could be 
made from other materials such as steel or a plastic-encased metal. The term 
"malleable" is used herein to mean the nose clip can be conformed by mere 
finger pressure. The nose clip preferably is dead soft so that when conformed 
to the face of the wearer, it retains the conformed position until it is readjusted 
or altered by the wearer. In lieu of a malleable, dead soft, nose clip, it also may 
be possible in this invention to use a spring clip having the configuration as 
described. The nose clip may be secured to the respirator body by an adhesive, 
for example, a pressure-sensitive adhesive or a hot-melt adhesive. A hot-melt 
film adhesive can be applied to the nose clip before it is stamped, or a pressure- 
sensitive adhesive or liquid hot-melt adhesive can be applied at the time of 
attachment to the mask. Examples of hot-melt film adhesives that may be used 
include Scotchweld™ EC4060, (3M, St. Paul, Minnesota). Alternatively, the 
nose clip may be encased in the body of the respirator or may be held between 
the respirator body and a cloth that is mechanically fastened thereto. 

The nose clip can be conformed to fit over the wearer's nose by bending 
the midsection into a shape that corresponds to the curvature of the bridge of 
the wearer's nose. A first and third inflections may be pressed towards the 
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check at the base of the nose bridge to preclude air from passing between the 
respirator body and the wearer's face in the region where the nose meets the 
cheek. The wings can be conformed to correspond to the contour of the 
wearer's face on the cheek beneath the eye. 
S The nose clip may take on configurations other than the embodiment 

shown in FIG. 3. For example, as shown in FIG. 3a, a nose clip 12' may be 
provided which has a less rounded configuration, the wings 20' and 22' are 
completely linear and the midsection 24* includes two linear frame members 23' 
and 25'. In the embodiment shown in FIG. 3a, the inflections 26', 28' and 30' 

10 are more drastically defined than the embodiment of FIG. 3. In the 
embodiment of FIG. 3b, the nose clip 12" has inflections 26", 28", and 30" 
that are defined by lines rather than points. The embodiment of FIG. 3b also 
differs in that first and second frame members 23" and 25" are joined together 
by a central frame member 36". The nose clip 12'" illustrated in FIG. 3c 

15 combines various aspects of the embodiments shown in FIGs. 3, 3a, and 3b. 
As illustrated in each of the figures, the nose clip preferably has mirror 
symmetry about a plane that centrally bisects the non-linear strip. Although a 
single nose clip is shown to be fastened to the respirator body, it also may be 
possible to use a plurality of nose clips to obtain a snug fit. 

20 The respirator body may be of a curved, hemispherical, cup-shape such 

as shown in U.S. Patent 4,536,440 to Berg, U.S. Patent 4,807,619 to Dyrud et 
al., or U.S. Patent 5,307,796 to Kronzer et al. The respirator body also may 
take on other shapes as so desired. For example, the respirator body can be a 
cup-shaped mask having a construction as shown in U.S. Patent 4,827,924 to 

25 Japuntich. The respirator body 14 may comprise an inner shaping layer and an 
outer filtration layer (not shown). The shaping layer provides structure to the 
respirator body and support for the filtration layer. The shaping layer may be 
located on the inside and/or outside of the filtration layer and can be made, for 
example, from a non-woven web of thermally-bondable fibers molded into a 

30 cup-shaped configuration, for example, by the method taught in the Kronzer et 
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al. patent. The filtration media preferably is a web of electrically charged melt- 
blown microfibers. The respirator can have an exhalation valve located thereon 
such as the unidirectional fluid valve disclosed in U.S. Patent 5,325,892 to 
Japuntich et al. The respirator also may be a flat-folded respirator such as 
5 disclosed in U.S. Patents 4,419,993, 4,419,994, 4,300,549, 4,802,473, or Re. 
28,102. The disclosures of the above-cited patents are incorporated here by 
reference. 

The straps 16 preferably may be made of an elastic material that causes 
the respirator body 14 to exert a slight pressure on the face of the wearer. A 

10 number of different materials may be suitable for use as strap 16, for example, 
the straps may be formed from a thermoplastic elastomer that is ultrasonically 
welded to the respirator body. The 3M 8710 respirator is an example of an 
respirator that employs ultrasonically welded straps. Woven cotton elastic 
bands, rubber cords or strands (e.g. polyisoprene rubber) also may be used, as 

1 5 well as non-elastic adjustable straps. 

In view of the above, it is apparent that this invention may take on 
various modifications and alterations. It is to be understood, therefore, that 
this invention is not to be limited to the above-described, but is to be controlled 
by the limitations set forth in the following claims and any equivalents thereof. 

20 It is also to be understood that this invention may be suitably practiced in the 
absence of any element not specifically disclosed herein. 
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CLAIMS: 

1. A nose-clip sized and shaped for securernent to a respirator to 
assist in fitting the respirator over a person's nose, the nose-clip comprising: 

5 (a) a non-linear strip that has first and second wings and a midsection 

disposed between the first and second wings, the midsection has first and 
second frame members joined together and offset from each other at an angle a 

of 45 to 179 degrees; and 

(b) first, second, and third inflections disposed on the non-linear strip 
10 between the first wing and the midsection, centrally in the midsection, and 
between the midsection and the second wing, respectively. 

2. The nose clip of claim 1, wherein the first and second wings each 
have a length of 10 to 40 millimeters, and wherein the distance between the 

15. first inflection and the third inflection is 35 to 55 millimeters. 

3. The nose clip of claims 1-2, wherein the first and second wings 
each have a length of 15 to 30 millimeters, and wherein the distance between 
the first inflection and the third inflection is 40 to 50 millimeters. 

20 

4. The nose clip of claims 2-3, wherein the first and second wings 
each have a length of 20 to 25 millimeters, and wherein the angle a is 90 to 
125 degrees. 

25 5. The nose clip of claims 1-4, wherein the angle a is 100 to 115 

degrees, and wherein the first and second wings are each offset at an angle y 
and y, respectively, of about 20 to 40 degrees. 
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6. The nose clip of claims 1-5, wherein the non-linear strip has a 
width of 2 to 10 millimeters, a thickness of 0.4 to 1.5 millimeters, and 
comprises a malleable, dead soft material wherein the first and second frame 
members are joined together by a central frame member. 

5 

7. The nose clip of claims 1-6, wherein the nose clip has mirror 
symmetry about a plane that centrally bisects the non-linear strip. 

8. A respirator that comprises: 

10 (a) a respirator body adapted to fit at least over the nose and mouth of 

a person; and 

(b) a nose clip attached to the respirator body to assist in fitting the 
respirator over the person's nose, the nose clip strip comprising a non-linear 
strip that has first and second wings and a midsection comprising first and 

IS second frame members joined together and attached to the first and second 
wings, respectively, the midsection being configured to extend over the bridge 
of a person's nose when the respirator is being worn, the nose clip also having 
first, second, and third inflections disposed between the first wing and the 
midsection, centrally in the midsection, and between the midsection and the 

20 second wing, respectively. 

9. The respirator of claim 8, wherein the first and second wings each 
have a length of 10 to 40 millimeters, and the distance between the first 
inflection and the third inflection is 35 to 55 millimeters, and wherein angle a is 

25 75 to 150 degrees, and the first and second wings are each offset at an angle y 
and y 1 , respectively, of about 20 to 40 degrees. 
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10. A method of fitting a respirator to a person's face, which method 
comprises: 

(a) providing a respirator that comprises: 

(i) a respirator body adapted to fit at least over the nose and 
5 mouth of a person; and 

(ii) a nose clip attached to the respirator body to assist in fitting 
the respirator over the person's nose, the nose clip comprising a non- 
linear strip that has first and second wings and a midsection comprising 
first and second frame members joined together and attached to the first 

10 and second wings, respectively, the midsection being configured to 

extend over the bridge of a person's nose when the respirator is being 
worn, the nose clip also having first, second, and third inflections 
disposed between the first wing and the midsection, centrally in the 
midsection, and between the midsection and the second wing, 

15 respectively; 

(b) placing the respirator over the person's nose and mouth; and 

(c) deforming the nose clip so that a snug fit is provided over the 
person's nose, in the region where the cheek meets the nose, and on the cheek 
beneath each eye. 
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AMENDED CLAIMS 

[received by the International Bureau on 8 April 1996 (08,04.96); 
original claims 1 and 8 amended; remaining claims unchanged (2 pages)] 

1. A note-clip sized and shaped for lecurement to a respirator to 
assist in fitting the respirator over a person's nose, the nose-clip comprising: 
5 s non-linear strip that when projected on an XV plane and viewed from 

the front has first, second, and third inflections, first and second wings, and a 
midsection, the midsection being disposed between the first and second wings 
and having first and second frame members that are joined together and offset 
from each other at an angle a of 45 to I7d degrees, the first, second, and third 
10 Inflections being disposed on the non-linear strip between the first wing and the 
midsection, centrally in the midsection, and between the midsection and the 
second wing, respectively. 

2. The nose clip of claim 1, wherein the first and second wings each 
15 have a length of 10 to 40 millimeters, and wherein the distance between the 

first inflection and the third inflection is 35 to 55 millimeters. 

3. The nose clip of claims 1-2, wherein the first and second wings 
each have a length of 1 5 to 30 millimeters, and wherein the distance between 

20 the first inflection and the third inflection is 40 to 50 millimeters. 

4. The nose clip of claims 2-3, wherein the first and second wings 
each have a length of 20 to 25 millimeters, and wherein the angle a is 90 to 125 
degrees. 

25 

5. The nose dip of claims 1-4, wherein the angle a is 100 to 115 
degrees, and wherein the first and second wings are each offset at an angle y 
and y*. respectively, of about 20 1 40 degrees. 
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6. The nose clip of claim* t-5, wherein the non-linear atrip has a 
width of 2 to 10 millimeters, a thickness of 0.4 to 1.5 millimeters, and 
comprises a malleable, deAd soft mAteriai wherein the first and second frame 
members are joined together by a central frame member. 

5 

7. The nose clip of claims 1-6, wherein the nose clip has mirror 
symmetry about a plane that centrally bisects the non-linear strip. 

8. A respirator that comprises: 

10 (a) a respirator body adapted to fit at least over the nose and mouth of 

a person; and 

(b) a nose clip attached to the respirator body to assist in fitting the 
respirator over the person's nose, the nose clip strip comprising a non-linear 
strip that has first and second wings and a midsection compriiing first and 

15 second frame members joined together and attached to the first and second 
wings, respectively, the midsection being configured to extend over the bridge 
of a person's nose when the respirator is being worn, the nose clip when 
projected on an XY plane and viewed from the front also has first, second, and 
third inflections disposed between the first wing and the midsection, centrally in 

20 the midsection, and between the midsection and the second wing, respectively. 

9. The respirator of claim 8, wherein the first and second wings each 
have a length of 10 to 40 millimeters, and the distance between the first 
Inflection and the third inflection is 35 to 55 millimeters, and wherein angle a is 

25 75 to 150 degrees, and the first and second wings are each offset at an angle y 
and y\ respectively, of about 20 to 40 degrees. 
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